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[0070] ^(Di^iS^^-ef*3/^^Ko^p<7^fflu-C6Sm^-eo^3fe&^^^*-^s^> 

mm 
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m _ 



p; 
p. 



(14) 



P. 



2v 



A. 



(15) 



^22 



'2m 



L, L 7 L 

q\ q2 qm 



(16) 



L = 



4.- 
4,- 



(17) 



1 k 

v iv 

W!|Sf©f 3felitlJ:*5lt5-o©pii©ffi-efc5 0 (k-q) Xm©fT^-Cfc9J© 

vj lVj 

^W^ft^^i^v^^-KT^^^fcmjSW3|sf0^3tW#^*5V^TP 

[0072] mmm&m 

[0073] xvMcftm \^^t. ^mm^mx^ wm&m&rzit#><D%mbL,x, 
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3§3fcgJLEDl0b£G£ffl1-;5 o ^OLEDlObJS, &tt±&&&tt&tim<0&M<0 

-z*m^xnm\,xh&\\ 
[oo74] mmz. ?—yvhT—?h, LEDiob^#m^^^— ^yhnmizmMvxig 
yt&m&m&u ^^y3o^m^^x^m^n^t^tKxwm^^o ®& 

hnmmm^xfD^^m^mir^t^x^.mM^m^smmhn^mm 

~£X<D%;ft&m$:7£mirZ)Z.btfX%Z> 0 
[0075] — j&tfj^te, 3Vta- ^40te\ ^(^^-e^^^^^^bT^-^^.^^ 

[£fcl9] 



ft 
ft 

ft 



(18) 



ft = 



Q, 



2u 



(19) 



T T 

* ii -* i: 

21 "* ^ 



22 



2m 



(20) 



rl -* r2 



1 iuj 



2uj 



kuj 



(21) 
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lk u 

T©«E*)©igifT^Q mmikUTommte. muSh^<Dmm^jt^x 

iu 

2 2 tij 

iuj 

iu 

[0076] 7&*3, ^mmmmx\^^%misE^ioh^%ubvx^mirmK ^©{^0 

3te«iod«r«[ffl-r*^^-ctt«„ 
[0077] msmni&m 

*9&m^xmm7*—?&&fflrz 0 ±mmmmmx^/v^-^^^^ 

*;9u%*7*m^X*—?yY^—*&&WtZ><> 

[0078] ig7fi, ^^jte^tBo^atefe^ss^^^w^^^^y^ia-cfcSo 
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[0079] ^mmmm^-i, ^^^y^^^m^^x^—^yhun^m^^ 

mestizo *fc> ^mmmmx^ mmf-^^n'r^m^^mmu.m^^ 
[oo8o] j^r-m, femnw<vmM&®%iz.-ttt£>, *-^ymmtpimite£.xfn2 

*%m&x^t?mite£x$m2<Dmm&mmm£tiz>o ^t^-^o^, ut<d 

^X^H^W^n^X^-^yhn^-^m^n^^m^mm^M^ 
[^20] 



_2 _ 



= J 



0, 



(22) 



J 2l «/ 22 j 



(23) 



[0081] 



rr-c% o nmm%^mm(Dy^;v^24^m\^xm.m.^t^-^yvnm(o i m% 

i 

2 

ii 

1 2 

^oft-efc^o j nm2m3t&mm<D^/u?24&mvxn&£frt^immn®- 

12 

12 21 

^24^MbT«^$tLfc^2^2p^£7)^3feliJ#^*3V^O £><fctK) ^I^C® 

1 2 

i©it^o j fem2&ft&mm<D^/u*24%mvxMi&£frfrm2mmm.w- 

22 

1 2 

±IE (22) sfcis «to« (23) #CO«fc5 fc#5 0 

BR21] 
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V 










T 

J 12 












(24) / = 




T 

J 22 


J 2m 


(25) 






p.. 


5 


_J ml 


J m2 







j 

[0082] ^mm^m<D^mn, ^-^h^m^h^yt^^^^/v^m^xmrn 
[0083] Whsmmrm 

•So 

[0084] ^%^mt^h(D^m:^v^7><;v^m^x^m^^w^ 
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[oo85] r*ue:*j-u ^mmmmn, mu^ir^:m^T^m^\ m2^irmm^ 

l-c^^v ^-ftKDjjmxw&^xh^ \ mm<D&mfrb<D&yt&ftmvx&Lto 
^tj^ioou, mifa<D£.mt£tti<Dm%:K#mx&z> 0 

[0086] ^r-efi, ^-^Vht^^^j^(D^^^#it-r-<#«^P^i-5o 

[oo87] mu^ mi&<Dm£&njEirz-ttw&^w&frhz>o ^mm^rnxm^ 
z>t$<Dun<p (D^mm^m\^ ^taw^u/ \ yt&-%:&&t>z>bm^m%t<D&.n 

(Dmmx^m^. ^<D^t^—y-(Dm^mmnn^&^<^^r^b\t 
utR tttmzxztzb^xh, -^(DMMftwtt<oT&mz)&^xm-Zh(Dft 
m*h<9, z.titem*<Dmifoxmtez>o rtu^u ^nnxn^nmi^t^x 

[0088] mm£frzmmm&&m&<Dft¥m*h<ox\,^tii^ tcDm^mit-^^n 
(Dnyt&zifrmi-ttib, mmm**mmnwb^x®imx%z> 0 mm^^m 
&htcti:\ ^mwm^m^ mm<Dm*<DffiiEfebvxfeifc<D£?tj:h<Dtfm^bfrz> 

£\ ^fib(D^m^M^xmm±i^^-\^^^^mF3^mm^K.^> 

(Calcein, CellTracker^if) 0 ^h<D^^(D^mxyk^tdmm^—^yYm\b 

u ^tib^<D&m*mm^te&mmm&mmumbvxm7£vx*mx<D& 
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[oo89] z.<Dm& s mmm.ntvizmm&n<Dft^&mmz&zzbtmmttib, i&yt 

[0090] SH2{^ jSSPiWdSJjiBJia-efcS^, i^-^^ffijESrfT^/W 

asfc5 0 Steffi t^oTte, -fe^^T^*m^^0iT% mf^^^t^ 

5^:«)<Dfe^(c^(Dj;5^<D^#v\ £fc, GFP&W3bte®&®fc:IBL-Ctt, 

mm^mm^mAir^bxmm^xm^m^^bi-ixt^Kmm^x 
xm^utmmcm ^xm:m:m^x\ >5t^^sif-^^#t5o 

[0091] ifi^> ^3t^^^^ft^®3fe^^K^#^{-^co-CJ^--e{^V\ £. 

m-rz>b. m&xsDmz Kj&zxm&ft K&K&m w#tm ^&&t£txi,*o 
y<Dmm&^Astdi><Dxtj;<xfetebfo \ mtm^tvxfm&w*i&mu£m& 

&nz>z.btfx$f&\ 

[0092] ;itf>«fc5fc*£\ S^a— f^fo)*?— ttWbtebK.. femx-@imirZ>h<Z>bmC 
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[0093] I =1 XI /I 

RC S R S-MAX 
RC 
R 

s 

S-MAX 

[0094] ^ ^-y y hfW®W«l©^*— 9*-f ^SrMEU £ W*5r0>W4fe£b-C 

[0095] I =1 XI /I 

TC T S-MAX S 
TC 
T 

s 

S-MAX 

[0096] ±|B©^l|L^btb^iIS^M»*fc«^— m^Wttl«rfflV ^T±1E (1) 

[0097] mwam-m 

^HiiJ^Sf*. ^ISKSfFRET (Fluorescence Resonance Energy Transfer) 
^(^ffl-TSo FRET}*, ^^^{^bT^^^tb^jaifiai^yl^f— dSBlJ© 
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[0098] FREmfiK&rzb. \*-t—<D&yt&m*mTu T?^zrz<n>ik%mmmiM* 

Zm^XFRE.T&M$rTZ>z.btfX*$Z> 0 

[0099] U2>>U FRETirV ^^M<D\^m±. K^— £T^i?^<Z>:g^^h/Hi^<}2 

[oioo] #3i§TO, i©a:5*FRET8W^©ras^«^t*r5^tdS-c#So ^Jfe^Ste 
M-rz>(*^y7°S202) o rftk^glpfWSriSbi&U #^3fe-fe^d^<D^^(D^ 

1:^^1-6(^^^8206)0 ^(^^5/^3206^. ^yb$m&*k%X^Z>ffi 

m<Dm&teb\ ^—vyhu,m(Dmm^m^zx^-^iyh^m^<DFKETm^m 

xV^W^m42±fC^1-S(^iX^ P S2lO^J;U?S2l2)o 
[0101] ^^^T'f*Ca 2+ ^tfCameleon^ (14 n g/ml) ^-^yYUPcbVX 
mm-tZo Cameleonf*. ^(Dfr^-ftiZh*^— b\^X<0^%^MC¥VbT^-7°^b 
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\^X<D&ft.&mYFP&<gA,X»\<^ 0 StfcCameleonte, Z.frb<D 1 §k%&M<Dm\Z.Cii 
2 +b1fe&~rZ>mtLh<e;tvX*\^ 0 CameleontCCa 2+ ^^i-^t, ^©fcjfttf** 
ffcU ^{0&CTCFP^ibYFP^FRET«^#5o ^(O^^:, CFPOlgft 
tfS{£TU YFPOakft&mtiVtZo Ca 2+ m&&M*Zt, -^KJ&CTYFP/CFP 

[0102] ^^ffi^T1i.^-^h^^OCa 2+ ^S^^^^^^^^CFP*5j: 
r£YFPtf>^£S*U ^0^^(C^iiS^fct)^3fe^^^bTCFP^ 
<tt5YFP(Om7fe3^^ttJi-^o -^L-T, ^feO^g&SSrfflV^YFP/CFPO 

[0103] El8te. ^-^VM^3|Sf ^<DCa 2+ (Dmmt*mMMMXnM£frtci&ft&&ikt 
>-K#^30Ti&ffiU ^/l^^K#^730<DG{ii£YFP<DS£3fc3£^ BflftSrCFP 

[0104] Els^^SJ;?^ *^H^iW^^t'|(#Lfcf^gH:«, Ca 2+ (Dm& 

^5#^30(DGfeK^-ej3:, CFP(D^3fet>^m^tt^„ bfc^o-C, G«Sfflf"C 
tt, FT^^J:0YFP©^3fe3fi«*Sli^^5— ^CFP©^3tdS«^i-5. -tU- 

$\-w^&m^xmyt%im&WMirz><DX\ ca + <Dmmmk\zj&zx&%&8tittfi 
[0105] ^mmmmxit, msK^ti^mm^m^m^xmm^^m^Mo z.<djt 
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[0106] £AT-ete, ^mmmm(DmM^m^mt(DMit^x<om.mir^ 0 ^mmmmt 

mmz^mntZ£<>XMft&mikZ&fttt&kL>Xl-&. Gerald W. Gordon^- 
tfc^SralScrQuantitative Fluorescence Resonance Energy Transfer Measurements 
Using Fluorescence MicroscopyJ (Biophysical Journal^ H74# % 2702—2713H^ 1 

998^5^ )izm^Mwa>mhtix^ 0 ^<Djfm-z. ^mm^mtmmK3m 
ttx^mnmfem&WLmu m^&itewiWKx^xFRETaim&MfrZo 

[0107] l,frU ^mMl&n^jfm*, Gordonib<7);fr&£9t>V^o^51BHg^fc5o 

, Gordone>(D^)fe-e^^3fe^9[elSiJ^i-^<DtC*fb, *»^^O^fet?^3fcffi'J 

fe<Dmm*3mxm&frbx2b% 0 ^>£5^ ^mmfDmm^m^FRETizmmir 
z>t, r^±^y^-(Dm^m^mM^mmimmir^t^x^ 0 
[0108] mimmm 

^fh^m^T^ioo^mmu^immMm<D^mi^tc^<>xm^m<D 

femzftotco •*;v?~^VJj*yZObL.X\$^ ^^h^M±M3Wi^y—^^y 

ORCA-3CCD C77802M£/BLfc o 09^, #^30<D#3fe^S#tt&^L-tV >5 0 i~ 
T?{;ii&^fc<£5^ #^30teLaw Lights— K^High Light^~K£V^2«^<£>^S 
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K^WbTV^o tiR9\Z&l-tZ>MtiL&Law Lights— KfciSsttSJS&^te&^U 
^JH^High Lights— KtC*5ttSflS*«H4«r^b-CV>S 0 ^^ffi^lTii, Low Light 

[0109] <£fflbfc:^3fc&3{f fi, Alexa Fluor350, Fura2*5j;TJ ? Cascade Yellow© 3*M-Cfc5 

50~440nm) f£fc5 0 ^(D^g^FO^^^^fe^^^mMbT^^^iSb^-r 
/^22ttr.©feS^^bV>Sia»^lrS:^rb-C43«3 % Xe^:/10a© £l&3fc&>£> 

[oi io] ur-vn. Mcfcftftfe&^m&mmirZo , »*tw&w»ufc. #^30© 
wtmmtmxhZo 

[oni] ^t^e)©sm^^v^TS«lT f -^^#bfco jy^-tt, &mmn 
n&mmu ^mm$m^^^m^m^^^93o^m\^xmmjto 

S^30msec*5j:t^Gain=Low^^#T-efTofCo #^30©R, G^oitJ^B 
[0112] vr% 2am©SP^^ii ^ ^fiJ^-e^bfc^— y y btWSr^U -© 

mi$L7*-?*&m-rz 0 z<Dmi&^-?<Dmmm$?-<?yh7 £ -?x&z> 

[0113] m2mmm 

*&w#te. **73o<Dftt>mz.ft%^3ttm^xmm^—#te£w— ^vmt 

-^^#i-5-^ftofc 0 ^3te^35^b-C{*, &*fc*h-^±S£PMA-ll(c7473 
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% btccd 2oo-950nm)-srfflv^c„ ftftms&m^tc.&m$zm*b<D&ftv>mm* 

. %M*r— K-Cs/n=18, Gain=Middl e> &^KPH=lnm<D^#T"CtTofCo =* 
ytfa- ^40te, 5>3t^35iCj:or^i#^tb/c5>5t^"^^5point(5nm) ©smoo 

thing^a^riSb/Co 

[0114] ^m^^#Lfc^3t^— ^^lOiSit^iail^i-o 

EllOte, ^^-fe^Alexa Fluor&J^Cascade Yellow^^^Ms^-e^^Ufc^— 

— ^i^S^>rai^f*lt|{jWJ£<, ^llOnm-CfeSo ^3fe^Fura2jo«tt^ 
Cascade YellowSrlH* ?j:frmX~m&Vt'*-^yhnm*bm^tcftft^-#&^ 
bTV^o ^b<D^.^^)^lil'rS^:3fe^t ,> -^^ft^raPi«ifc^^)^<, &)30nm 

[0115] =i>-fc o ^-*40te, ^2p^^J;W-^^^^^#Lfc^-3fex--^^fflV> 
T_hflE(9h (10) fe«£^(l)^:^$tb6^^fTU -femo^^fflUfCo S 

f!l|fLLT^ib;WU $^^(10)^i^$ttSttEffl(O#i6:a?rm^i-^-i:^<i:9, 

tgt tgt tgt 

smoothing^S$tv/c300— rSOnm^^^Snm^iJ^-fD^Tfe^--^^^ 

[0116] m3^jg^j 

>F'<X74/l'*&mL>XMfel'tCo 3SS©t)fefei«f^^^WH^^Ho 

^K#B21nm^b-CV^ 0 ^tfV^K^^A'*^ ^^^S510nm^^VK*S 
23nm^L-CV^„ S3©/^K/^7^li, ^^^S546nm^^>-Ki|©10nm 
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[0117] ^\fy<^7^u^^^utik^n^/^^^m^x^m\^ 

(DM&fe. S3fe30msec, Gain=Low, If ~>?4 * 40^#T^tTofc 0 

[oi is] =^fcv~-*40te, *s?v#*?K£<>xmm£Mz&ftmQL<Dm#m:m v vt_h 

[0119] ##3re^ |g2||Jfi^J^ffiL^feO^ISIC^3fe*S:ffifflU-C^r3t!fiflPS: 

[0120] Alexa Fluor&itFCascade YellowSHU* *Jt*"e2B^bfe^*- 

13 fit, ^^#,^Fura2*D<tl^Cascade Ydlow^* *Jt*^iB^bfc^— 

[0121] strnm 

3fc30msec, Gain=Low, tr^^4*4©^#T"CfTofco 
[0122] r<D0||-m, ^C<Z)^:(^^)^Lfc^o-C^— ^yMW^^-OOf 

1 2 

G»22] 

c, = Sample SI / kijyun SI (26.1) 

c, = Sample S2 / kijyun S2 (26.2) 

i^-e. Sample Sl^it^Sample S2f3 s 9~Vv\*8ft<tttt^^Y'<X74A'9 
&m\<^Xt&M£thtii&%.<D&mX&<9, Kijyun Sl&^tMijyun S2tt, mm*$M>*b 
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[0123] *&t1-**ir* 

£T , Hl4*5J;rJRBai5»liaWC^e>, Mft^^M'OMftfJj&Wi^Alexa 
Fluor&itFCascade YeUowOSJBS*SrRM , t"«. 681414, ^l*5«ttf ^2^16^1 
-C3SW$tl/fcAlexa Fluorfe J; U*Cascade YellowO^SSr^bTV g|15{4, ^3 
^Jfe^*3j;t^Jt^J-C^ttJ$tl/fcAlexa Fluor&J^Cascade Yellow© ji&Sr^LT 

TV^o ^tt#fe*©¥tea^&lfcLT*^$;frTV^o Alexa Fluor© 
{42 jtt M (W^o^e/V) Xh<9. Cascade Yellow© ^M£^fif4l M-C&3 0 

[0124] mi4\z^x^Mnminmmx*WM£frt^exaF\uor(D^m*^u wfinn 

2mMMX%tH£tltcAlexa Fluor©^£^U H£tt^lH160re3!£W$*bfc 
Cascade Yellow©2ig£^U X f4g§2^»tJ^m£;ft/fc:Cascade Yellow©}tS 
|:*LtV^ 0 |l|15^*DV^r^^4^3||»!)T^m$ttfcAlexa Fluor©2§ft3r^ 
U E3^|}mi5e^J^ttJ$^cAlexaFluor<D^^^L, H£t4f&3lSi60!K?#tfi 
£;ftfcCascade Yellow©^^£;^U X {4ifcWJ-C^ttl$tv/cCascade Yellow©}! 

Alexa Fluor©mgS©«^&^U iRiUtt^— yyhW3|SHC*3itSCascade Yellow© 

mm<om&&^L>x^z> 0 

[0125] l2l4^iai5?rJtt!Si-5^^^J;5^, tp^^ft^^PS^Jt^JEVWexa Fluor 
*3j;tfCascade YellowO^**tSf4, nMmtftMtMbXfebAjb* Wobte\ \ Zfl 

ztib<D&mmx^ytx^?wi'<Dmti:y&frt$\< \fc«>-cs>5„ 

[0126] mi6&£X$mi7&&mU£&b. 1£^;*^M'©M&«97^*^Fura2:fc 

^Cascade Yellow©^^^^^ 016*4, ^1*3^^2^16^^^ 
$nfcFura2*5iU ? Cascade Yellow<D^S^L-CV>ao Hll7{4, %Z3mi&Mte&T$ 
lt|55^!j-e^W$^Fura2*5j;tJ ; Cascade Yellow©^S£^LTl ^ 0 £*Lfc©0H: 

mh\-z&m<z>m&tt&&u mm-z&m<Dmm%mvx^% 0 mm*&& 

m<D^^im^lt\^Xm^tlX^^oFura2(D^itL^m-i4n MXfoQ, Cascade 
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YeUowO^ftftttO. 8/iM-e$)5, 

[0127] mi6\z^^xmmzmMMmx^Mt$titcFur&2<DM&*^^ Mjkn$£2n 

YeUowOjftafSr^U, Xf4^2|llfe^J'e»tti$tbfcCascade YellowO^^^bT 

YellowOjft^^U, X ^JttSS^J-e^tU^nfcCascade Yellow^fg^bTV V5 e 
ftjgfctt*— y5/h^^43(t5Cascade Yellow<D2l$l<£>jil$f£^LTV ^ 0 

[0128] BH6t0l7*Jt«E*r«^* i «J:5t5:, ^^RS^WBS^JttSEW^v^afeS:^ 

[0129] i3^MJtii, ^h^^^^^xum^h<D^ 
26. i)*5±tr(26. 2)&k<Dm^mmirz 0 t£i£umi6kmi7<D&m*b'frfr 

§^5{->^^^N°^>f/^^$i a ^^^^ffii-smi^J:^2^ife^j-e^, 

^2(D^^JT^*P^i-S^ai^S^^m^oT^9^-oM^ff5^S^F^ 
[0130] |gi4*5J:t^Hl6*^e>^*J:5t^ *3t&£&;fr^-eaiJ£b-'Ot>, ^r3t!fi 
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&#*ci:as-c#s. ztii>*t>mt>i>>te&5^ mmnMiz&urz^m, i-s^^a- 
[oi3i] ^oitigMtii, ^^y^x^m^^t^mzx^m^^m^ 

[0132] WT-C»> gll8-|E|20^#^b^^^, #i:fc£t^2|l*WcJ;53fe*©*l!fg 
Zmm-fZo Mm*. Fura2«r£tfSW&|Sk Cascade YeUow«r£3>£!iS*t|Sh 
T^^Fura2 jo J;tI?Cascade Yellow^tf y^^^(D^3fe^^^^b"CV ^ 
o Fura2(D^^«4M M"C*>«9 % Cascade Yellow© mitM&teO. 8/iMf&5„ 
^VhK^fefix Fura2 ^j;tI?Cascade Yellow^O. 6:1. 4(Dit^Xm^fhX 
V^So ^^(^3fe^fflV^-y^h^^^Ufc^^lE118^<D^-^>h^ 

[0133] ^lHJS^^^^WSfitl-lltifeMW:. Fra2:CaY=0. 571 : 1. 4005^*9 
, %&2%nm<Oft%&ttX<Dfemtm£mZ, Fra2:CaY=0. 528:1. 434-Cfc 

h-et^o Hll9joJ:U?ll|20^ x r<DJ;5^bTtf-^L$tbfci/^v~>3^^h/V'^ 
[0134] ^HfcSfc^-eri, &&^YAs&&w—#y\>*^9Yn&nmzmttM* 
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m%k\zmfe£titi?— ?<s'ba<<*hA'bis$=A'— ^%\%\^mhntz.1k%^ 

[oi35] m\8kmiv&&x$^2oh%)&^%hmhfrt£&o\^ mm^^^w^t^ 
[oi36] msmmmm 

^A-tfv^K#^30al*3 {d^ft^fc^SIUS&^ _h|E (7) &:<DmW*Mft1rZ> 0 

[0137] Ei22«. *nmi&M<nfemz.mM-rzM* <D*f—9$:^vx\ ^ 0 mimmi&n 

S^F43j;U?B^S0^WbTV^ o |222(a)kJ\ ^/l^^K#^30a<D^*N4 

m^ltv^o icDm^$^i5^, ^^^ffi^ft^f*^ i&ftmz.n.m&^> 
[0138] 023^. ^/v^y<^^^30a^m.^titcm^^mm^^ir^ti^mx$> 

1-113, A/D^^— ^121-123, ^*^ffi^3g[Ug&130, ?4^i?M 

Sle!^i4i— 143, sf>-?7^— ^qgj&iso, rabnii&ieo, ^-f^^UI^IHS&ie 

2*5 £TJWP [HISS 1 64£rg-AyT?V ^ 0 
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